The authors present examples of how anthropologists are presently using computers to advance ethnographic research in new directions while building on what has come before. All the methods, protocols and tools created by the authors are free, open source, and available on the internet. The contributions are the authors' attempts to address greater complexity through greater 'control' over the data and structures within which we work. These methods are suitable to a large number of problems, basic and applied, across the range of anthropology from its humanities axis to its science axis. Anthropology is what we make of it, and each author is attempting to make a little bit more of anthropology, to configure anthropology for addressing old problems in new ways, and positioning anthropology to address new problems and new opportunities to influence others through anthropology.
Introduction
A computer application is an expression of specific methodological and theoretical positions. Or perhaps, more generally, computer programs are a medium for the description and expression of information, relationships and structures, just as pen, paper and human language. However, unlike pen and paper, computer programs are more flexible than simple static and linear representations where the dynamic character of writing depends entirely on great powers of interpretation by the reader. Computer based media are far more explicit in representing dynamic and non-linear qualities, and while capable of replicating all other representational media humans have created, whether of sound, vision or text, can go beyond as a medium of ideas dynamically applied to these representational media. In simpler terms, computer software is a way of expressing our ideas in a much more explicit form that exposes at least some of the pragmatic dimensions of our ideas. Just as literature communicates by using language to evoke a world and the events unfolding within it, a computer program communicates by its processural transformations of an initial symbolic structure. Like literature this unfolding can be fantasy, or can provide insights on deep relationships. Unlike literature, the reader has far less control over this unfolding than the author.
As with all disciplines that focus on people and their productions, anthropology tends to be information rich and understanding poor. Anthropology has a reputation, with anthropologists at least, for borrowing heavily from other disciplines. The computing methods used by particular specialist anthropologists tend to be similar to methods in use in allied humanities, social science or science subjects.
However, there are distinctive applications of computing to support distinctive issues. Anthropology is a broad subject, with diverse sub-disciplines ranging from folklore to molecular anthropology. If a discipline is defined as a group of people who can 'converse' with each other, anthropology manages to leverage its diversity well. Using fairly restrictive standards, Borofsky (2002) reports a relatively high level of almost 10% direct substantial cross-field inclusion between anthropology's four major sub-fields across a century of articles from American Anthropologist [1] . The relationship between the sub-fields with respect to informing, shaping and evaluation of research is much higher. Where anthropology tends to be distinctive within all this assimilation is its use and evaluation of information comparatively within and between peoples and cultures, contextualized by the wide range of symbolic and material human activity and creations that anthropological specializations have investigated, documented and theorised upon.
Socio-cultural anthropology is organized around ethnographic research that is comparable (in principle) using fairly radical participant observation relative to most other disciplines practicing ethnographic methods [2] . Participant observation as a anthropological method tends to consist of an extended period of living with your research subjects. You stay in a house, hut or tent just as they do. You eat the same food, sit around the same fire, bar or tea stall and talk, get involved in personal relationships and personal obligations. You catch some of the same diseases and suffer from the cold or heat. Because of your origins as an 'outsider' and the surety that your future will not be theirs (or at least only in episodes, and you can always leave, not an option for most), you cannot be a 'real' member of the community, but you do gain a great deal of experience and grounding that would be difficult to achieve otherwise. This also introduces a complication in that the researcher is directly within the research process and at least some of the research data is 'located' within the researcher, and must be exteriorized in some form or another. Ethnographic writing continues to be the vehicle of choice for presenting the results of ethnographic research, including implicitly or explicitly the 'interior' data in the form of narrative or selection.
From this experience-rich method anthropologists possess a great deal of specific information they use to interpret what people say, what people do, and what people say they do. Although many sub-disciplines of anthropology cannot practice participant observation (e.g. archaeology and molecular anthropology), all branches of anthropology are influenced by the information collected by those who can. From this body of information, collectively called ethnography, emerge the problems that define anthropology, and thus the wider goals of all anthropologists.
If we are to identify a distinctive synergy of computer methods with anthropology it will most likely be in the collection, reporting and analysis of ethnographic data. Ethnographic research is about processes. Some of these are short term processes like greeting guests, cooking meals or collecting food. Others relate to longer term processes of social and cultural change. All that we see and experience around us is the result of processes of creation, formation, interaction, interconnection, fission and destruction.
Anthropologists have devised a number of ways to represent and analyze this most complex aspect of research, including simple procedural descriptions, narrative enactments, time-motion studies, poetry, video recordings and radical participation. All of these share a common problem in that they all require inevitable reduction of experience to different kinds of abstracted results. Each method has its advocates with respect to which aspects are best to emphasize.
The contributions in this special issue are examples [3] of how anthropologists are presently using computers to advance the discipline in new directions while building on what has come before. Although the computers skills of the authors are representative of the higher end among anthropologists, all are working on tools and methods that are accessible to any anthropologist who might want to use these. All the methods, protocols and tools created by the authors are free, open source, and available on the internet, unlike the intellectual products of using these which, due to the vagaries of publishing, are often restricted. The other aspect that all the contributions relate are the authors' attempts to address greater complexity through greater 'control' over the data and structures within which we work. There is no sense in which we propose that these methods are suitable for all problems, but they are applicable to a large number of problems, basic and applied, across the range of anthropology from its humanities axis to its science axis. Anthropology is what we make of it, and each author is attempting to make a little bit more of anthropology, to configure anthropology for addressing old problems in new ways, as well as positioning anthropology to address new problems and new opportunities to influence others through anthropology.
Analyzing Texts
Matthew Weinstein's contribution, "TAMS Analyzer: Anthropology as Cultural Critique in a Digital Age" discusses issues in the development and use of a computer-based application that supports analysis of a wide variety of textual media from different sources, including published texts, interviews and observational notes, with useful support for time-based media such as audio or video. In particular he relates how his research needs influenced the design of TAMS Analyzer, the political economy of creating and using research software, and the significance of 'open source' licensing in an academic context. TAMS Analyzer is the latest manifestation of his work on TAMS (Text Analysis Mark-up System), which began in 2001 responding to a need to record context as well as themes associated with textual sources. TAMS is very much a method of text analysis independent of any specific computer applications; an explicit set of ideas about how to represent qualitative data so that researchers can produce higher-level analyses of this data. TAMS Analyzer is just a medium for relating his ideas in a dynamic form that can be applied to a wide range of research problems.
TAMS Analyzer is one of a number of applications that have be been developed over the past forty years to work with texts of all varieties, supporting a process often referred to as CAQDAS (Computer Assisted Qualitative Data Analysis). There are a wide variety of CAQDAS applications that address a range of methodological and theoretical requirements and preferences (Lewin and Silver, 2005 Being released as open source is significant beyond the fact that it is free of cost. Open source, particularly in research applications, is a transformation of software from being a convenience or service to an intellectual work of equal status to more conventional published works. Fischer (1994a: pp. 8-13) describes how computer applications are all relatively 'strong' representations, meaning that the input and output of an application step are associated using knowledge-based transformations. If the source code to an application is not available, this knowledge is 'hidden' and not available for direct scrutiny. A closed source application is a 'black box' where trust in the author is essential. Perhaps more importantly, open source software can be used as a basis for improvements or different uses, creating the context for cumulative development of the ideas embedded within. In short, you can determine exactly what is being done to your data, and you can modify this behavior to adapt to new research problems. Seidel (1991) , author of The Ethnograph (Seidel and Clark, 1984) , probably the first application that supported the analysis of ethnographic texts that gained wide acceptance, discusses conflicts he has reconciling promoting the use of computers for ethnographic research, while being aware that his program is used by some researchers as a tool to do ethnographic analysis, rather than a tool to assist ethnographic analysis. They become "distanced" from their data by defining ethnographic analysis as those tasks the program performs (1991:114-115) or taking refuge in the "reification" of data (ibid:112-114).
To avoid this dilemma, the transformation of computer software in the social sciences from service to scholarship or science is critical to the development of the social sciences. Weinstein concludes that the transformation from qualitative software based on "financial capital" [service credit] to software developed using "symbolic capital" [academic credit] is probably the only way that the qualitative research community can produce the tools that will be needed in future. Certainly, it is the only way to assure that the adapting needs of qualitative research drives the development of appropriate software rather than qualitative research being forced to fit the tools available.
Multi-disciplinary applied research places special requirements on the collection and use of ethnographic data. While academic anthropologists can afford the luxury to do 'pure' ethnographic research, in an applied context the ethnographic research will be used to support other research with an aim to develop policy or practice from the combined work. It is essential that the ethnographic research will support evaluation of a diverse range of research, quantitative and qualitative.
Analyzing Ethnographic Data
Sukaina Bharwani, in "Understanding Complex Behaviour and Decision-Making Using Ethnographic Knowledge Elicitation Tools (KnETs)", introduces KnETs, a computer application for collecting systematic ethnographic data suitable for further exploration in knowledge-based and agent-based modeling. The approach underlying KnETs was originally developed for her doctoral research (Bharwani, 2004) , which sought to understand how farmers might make adaptive decisions when confronted with climate change. KnETs has been further developed for applied projects she is currently working on at the Stockholm Environment Institute (Oxford).
Bharwani uses KnETs to support a four-stage process which incorporates consistent verification and validation on data as it is collected by domain experts and informants. The first stage is conventional ethnographic research, which will include formal and informal interviews, focus groups and participant observation. Stage two involves the systematic verification and exploration of the terms of reference developed in stage one. The KnETs application supports stage two by presenting an interactive questionnaire which facilitates both conventional questioning and the systematic exploration of different scenerios. Presently question indicators are limited to words and static images, but KnETs will soon permit audio and video questions, as well as dynamic script-based questions. All the interactions with the questionnaire are recorded so that the interview can be 'played back' in real time so that interaction with the questionnaire can be observed in conjunction with a sound recording of the interview. This can be extremely useful in analyzing the responses.
Stage three is induction of rules from the data gathered in stage two (which is itself informed by the results of stage one). KnETs supports stage three by applying a range of rule/pattern algorithms such as ID3 or J45 to the input data to generate a set of if/then rules that fit this input. These rules are purely descriptive ... there is no implication at this stage that these rules have any kind of psychological reality, they simply describe the variation in responses to the interactive questionnaire. Stage four consists of relating these rules to indigenous knowledge, by working with an indigenous domain expert to evaluate the rules, identify the components of the rules, and refine or replace the rules using the expert's criteria.
The result of the four stage KnETs process is a knowledge-based model representing one or more indigenous experts knowledge relating to the domain of interest. This model can be directly executed in an expert system and applied to a range of input data to produce results that will reflect what indigenous experts would decide to do in those circumstances, or provide a model that can be embedded in an agent-based model so that different policy options can be evaluated in context with how local people will likely interact with policy outcomes.
Anthropologists involved in development have tended do more than just provide a set of data collection tools suitable for working with local people, they have come with a different set of assumptions about how human societies operate. They recognize reciprocal relations as pervasive in human social cohesion and consistently argue against prescriptive central control from either state or aid agencies. Partly this comes from greater identification with local people and an empirically based experience that contradicts assertions that poor people (especially peasants) are irrational (see Leaf 1998 for an effective refutation of farmer irrationality). Equally, anthropologists have for some time striven for holistic explanations. Reductionist models such as most of those developed by economists and business management experts, are inappropriate for modeling complex human social interaction where values and priorities may be contingent on a particular collection of variables. Rational decision making, in other words, is no more static than culture, indeed it is an instantiation of cultural systems and as such may vary considerably in individual instances.
KnETs provides a process by which anthropologists can apply this approach while working with other researchers who might not share these concerns, but have become increasingly attentive to ethnographic inputs to the overall process of integrating a range of research aimed at some specific objective. They are unconcerned with the various philosophical niggles we may express, but qutie concerned with the apparent capacity of methods such as KnETs to integrate different data sources of different orders and types together for an improved overall result.
For the mainstream anthropologist KnETs can provide greater capacity during the fieldwork process because KnETs can provide immediate feedback on the degree or order (or lack thereof) in the responses gathered across a range of contexts and scenerios. Even anthropologists who are not concerned with 'rules' as such can benefit as KnETs will indicate both areas which appear to be adequately documented and areas which and definitely not, helping the ethnographer to make best use of precious time in the field.
Modeling Ethnographic Data
Collecting more and more complex data and having some degree of control over this data will do us little good unless we have some means of analyzing that data.
Lawrence Kuznar explores the notion of "High Fidelity Computational Social Science in Anthropology" as a method for helping to understand the complexity that arises from a group of people enacting their social and cultural lives. Although the notion of high fidelity modeling has been common in physics, astronomy, meteorology and engineering for some two decades, it has been rather less common among social scientists, who has tended to prefer a KISS model (Keep it Simple Stupid) in which very few parameters are observed. Even with the use of multi-agent design, social scientists either tend to maintain just a few parameters for each agent. High fidelity modeling goes beyond this, as Kuznar notes:
"While no computer model can provide a complete description ... I propose using the term High Fidelity (Hi-Fi) models for simulations that model detailed and complicated phenomena focused on capturing the social dynamics of particular social settings." (Kuznar this number: 1) High Fidelity (Hi-Fi) modeling is appropriate to many situations that arise in anthropology. Kuznar suggests that:
Hi-Fi models are likely to be most necessary where small perturbations in minor variables have multiplicative effects (the butterfly effect). ... Hi-Fi approaches are also appropriate for policy applications. ... if one suspects that small variations in parameters may have disproportionate effects on a real social system, then the stakes are high on producing a simulation with as much fidelity to social reality as possible. (Kuznar , this number: 2) Kuznar discusses a number of examples of recent Hi-Fi computational models by anthropologists, covering topics ranging from Balanese irrigation systems (Lansing & Miller, 2005) to the dynamics of the social and kin networks of Turkish nomads (White & Johansen, 2004) . One of the barriers to hi-fi modeling making a greater contribution to anthropological theory, however, is that like ethnography itself, the models are hi-fi relative to a particular ethnographic context and there is considerable difficulty in comparing models from different studies.
To address this Kuznar notes that while the content, breadth and scope of different models is quite different, the actual structure of the models is similar, at least at a gross level. Part of this similarity emerges simply because of the similarities that underly ethnographic projects. These tend to take individual people as the unit of analysis, develop criteria for aggregation within society, including symbolic criteria such as gender and categories relating to aging, as well as divisions such as descent groups, kinship based groups and group membership based on more cosmological criteria. In a hi-fi model there are also the issues of land and space, economic production, demographic processes, environmental contexts. Hi-fi models have a history for each agent (they are processural), and the unfolding or animation of a given stage or phase in the model is directly impacted by the stages or phases the went before.
Most of his paper is devoted to using these similarities, and others, to create a basis for comparing and or integrating different hi-fi models, through a method he calls 'docking', adapted from Axelrod (1997:184) . Docking refers to a process of alignment of models (hi-fi or otherwise) of the processes and parameters that models share which makes two different simulations or models comparable. There must be at least partial commonalities " in scope, purpose, data input, object definition, methods" for the possibility to compare to exist. Kuznar identifies a value in the process of docking itself; defining the elements of a model, which is an instantiation of our understanding of a social and cultural context in terms of information available to us, requires a great deal of both introspection and consideration of the data that is available.He concludes, "Developing a sounder ontology of anthropological phenomena will focus scientific researchers on those aspects that the field researchers have best defined and on using these structures to advance theory." (Kuznar, this number: last page).
The Computational Bricoleur
As Weinstein noted vis Rosaldo, anthropology exposes a "peculiar disparity between thick descriptions and thin conclusions" (Rosaldo, 1989, p. 94) . Most anthropological theories and models are relatively 'low level' in comparison to other social sciences. Anthropologists generally work at the level of individual people and the structures that individual people are embedded within. Ethnographic contexts are generally considered to be multi-faceted and multiperspectual. While many of the models are represented in a relatively simple manner with respect to some ideal person, the instantiation of the model across a group can lead to very substantial complexity, since each person modeled will be modifying the context, and thus modifies the conditions for other model people with respect to the original person-centric model. To collect and process data that can be used to address these issues requires a great deal of flexibility and adaptability.
Stephen Lyon and Simeon Magliveras, in "Kinship, Computing and Anthropology", review a number of different software applications that might be used to support analysis of kinship structures, and give two examples in which some of this software was used, and look at two other cases where related software was used. In the course of this review they construct both a set of requirements for software that supports the collection and analysis of kinship data. From this they draw two conclusions. Firstly, that software useful to anthropologists need not complex or powerful (and by implication, no one piece of software need do 'everything' relating to a research process). Secondly, they note that because of the wide range of data, objectives and facilities needed that anthropologists should be seeking software that is flexible and adaptable to this diverse context. That is, rather than seeking all-singing and dancing mega-applications, anthropologists are better off seeing what are effectively utilities, where each piece of software does a limited range of related tasks. By combining these 'tools' anthropologists can adaptive address a wide range of operations that are perhaps unique to one part of a single piece of research, effectively creating new applications from the tools. This process of using tools can be done piecemeal by an anthropologist, perhaps even by using individual operations available in software such as word processors or spreadsheets (see Weinstein, this issue), commercial software that does parts of what is needed, or in the form of a purpose built suite of tools intended to work together.
This approach was first proposed by Kernigan and Plauger (1976) , in their book Software Tools. This was an influential concept, and is with us today embedded in the 'unix shell' found in unix and unix-like operating systems such as Sun Solaris, BSD Unix, Linux and Apple OS X. In the unix manifestation tools can only directly be connected in a uni-linear manner, where input is fed to tool A, whose output goes to tool B etc. Complex tool construction requires the use of simple, but procedural, programs. Most computer users are more accustomed to the Graphical User Interface model (GUI), which expresses relationships in terms of structures and events, not procedurally.
Lyon and Magliveras correctly identify XML (eXtensible Markup Language) as a means by which the software tools framework can be adapted to the GUI model. That is, an anthropologist wanting to construct a new composite tool can express this in terms of a data flow and event structure and this construction can be converted to an XML description which configures the actual flow of execution of the primary tools. Even where the end user will be manually directing the flow of execution, XML is helpful because it provides a transparent means of 'normalizing' the structure of data so that a range of different tools can operate on it. XML also increases the capacity for integration of different kinds of data, and can easily be aggregated and transformed into the specific formats required by different tools.
Lyon and Magliveras also note that simply entering and processing data leads to more understanding of the data above and beyond the actual operations performed. That is, organization the processes of collection, representation and analysis together with the capacity to 'control' your data by using search and collation leads to insights that are difficult to attain using manual methods. Computer-based methods are not just about increasing the speed or scale of problem, they increase the scale of understanding as well because they increase your ability to visualize your data and the patterns within your data.
Lyon and Magliveras conclude by observing that the tool approach is useful now, empowering anthropologists to apply skills that they already possess for the most part to research problems in ways that go beyond what most software vendors are likely to provide direct support for. But with respect to the changes in computing and networking infrastructure that is in development in the guise of the E-Science grid, a tools approach will both be essential and more transparent. The essentialness does not stem from individual design, there will always be circumstances where computer-based methods of any kind will not be practical, but essential with respect to what will be different expectations for anthropology as a discipline. The E-Science grid will strongly stimulate data sharing, collaborative research and the sharing of tools and techniques. For this to work to our benefit there must be modular approaches to the construction and dissemination of research data and results.
Building Stronger Theories
It is inevitable that when we work with data we will begin with 'weak' representations, collections of data that have no useful interpretation without knowledge external to the data. When we analyze this data we create successively 'stronger' representations as we impose more interpretive context. For example, as we classify data we are limiting the range of possible interpretations. When the analysis reaches a stage where a paper or monograph can be produced, the processes of selection impose yet more constraints.
To apply computers to the process of representing social data, we must evaluate how the computer based methods will interact with this process of developing stronger and stronger representations. By exploiting computational methods we can create very strong representations indeed, stronger than any we can create with pencil and paper. The representation itself can directly incorporate original weak representations with researcher imposed strong representations (analyses, interpretations). Strong representations are directly superimposed on the weakest forms of representation available, without obscuring the weak level. That is, strong representation can be built in layers over the original data, where the original data are still available for inspection at any point in the analysis. Dwight Read, in "Kinship Algebra Expert System (KAES): A Software Implementation of a Cultural Theory", develops a theory of a commonality of all societies in his analysis of kinship terminologies, and discusses at length how the theory developed in concert with development of the KAES software.
Read begins by giving an account of how KAES has developed over the two decades since he began work on it. Initially it was intended to be an 'expert system' for algebra-based structural analysis of kinship terminologies as a means for involving the larger anthropological community which could otherwise be excluded. However, he found it was rather more than this:
... the program was not simply a translation of an existing theory and application of that theory into a computer idiom. Instead the software program became the idiom through which the theory was developed... (Read, this issue: 3) In developing his theory of kinship terminology in concert with implementing the theory in computer software, Read had the unexpected result that the the algebraic analysis performed by KAES was almost algorithmatic -the 'expert system' aspect was redundant as there were very few choices to be made. The information and relationships used by the KAES program are drawn entirely from indigenous judgments relating to the terms themselves, without reference to the genealogical information anthropologists conventionally use in analyzing and interpreting kinship terminologies. It is therefore unnecessary to regard terminologies as a labeling system for kin categories which are distinguished for reasons external. KAES makes it evident that the structural properties of kinship terminologies arise from logical constraints on the generation of structure and differences among terminologies relate to places in the generation of a structure where alternative ways to develop the full terminology structure are logically possible.
Read discusses the implications of this for the study of kinship in general, and terminologies in particular. This result from KAES has two important consequences (among others that Read discusses). Firstly, KAES exceeds Read's original expectations of making algebraic structural analysis more accessible to anthropologists, since the representation of kinship terminologies in this form is much better ordered than Read originally envisaged. Secondly, and most important, KAES provides persuasive motivation for anthropologists to pursue algebraic modeling and analysis. One consequence of the transparency with which we can construct an algebraic representation of the structure of a kinship terminology is that we are forced to critically examine this relationship. When we do we discover that the algebraic representation is a 'strong' representation. That is, from the structural relationships of a subset of the terms for a given terminology, we can predict the number of remaining terms and the structural position of each of these. The algebraic 'grammar' can summarize and reproduce the structure of the terms. When combined with the instantiation of the terminology over genealogical relationships, that the entropy of a given terminology structure approaches zero synchronically and we would expect it to be very, very low diachronically. Kinship terminologies are thus unlikely to be 'conventions' -there is a degree of arbitrariness, but once a few choices are made the remainder of the structure is determined. Read concludes that there is no need for concepts such as "metaphoric extension" because we do not need to propose extensions from a primary, genealogical meaning of kin terms, but can account for terms in with respect to other terms and the structural relations between them.
Read concludes by considering some of the new areas of research these results make possible. By removing uncertainty from the structural description of kinship terminologies, we have a firm base from which to explore the pragmatics of instantiating kin terms over groups of people, opening many possibilities for the study of social organization.
This has implications for how we think about culture. Although we are accustomed to thinking of kinship terminologies being an interface between culture and biology, that we can account for kinship terminologies without reference to biological facts or artifacts suggests that it is possible that culture, through kinship terminologies and their structure, has subsumed the logic of kinship entirely. And, after more than two decades where the very concept of cultural rules has come under strong criticism, we have evidence of at least one important cultural system that is not just described by rules, but can be analytically constituted as well, and is so circumscribed by the cultural symbol system itself, not the material context that culture embeds. Although kinship terminologies are likely to be a unique case, this raises the possibility that many cultural systems are constrained in some manner by embedded principles that are a part of the cultural system itself (Fischer, 2005) .
Conclusion
All the authors indicate an impression that computational anthropologists have consistently reported over the four decades that anthropologists have employed computer based methods: the process of developing a program is in itself a part of the research process, not simply the construction of a tool to assist in doing the research. I was facinated by this effect in the first two simulations I produced in 1979 (Fischer, 1980; Buchler and Fischer, 1986) . In the case of Buchler and Fischer (1986) the design stage of the simulation (which was about two hours as I recall) uncovered a rare flaw in the ethnographic reporting of L. Pospisil in Kapauku Economy (1956) , and produced a convincing result to the "Kapauku Sweet Potato problem" in which a number of anthropologists had only managed very weak accounts using mathematical models. This was also the case in my research on arranged marraige in Pakistan (Fischer 1994b) , where I build a knowledge-based representation (similar to that described by Bharwani, this issue) of the decisions underlying arranging a marriage, and discovered the same patterns used by college students when self-selecting lovers. Looking back the data had been available before, but I had not made the connection. In the past I have claimed this effect as an advantage to computer-based methods, but did not find it compelling enough to make strong claims. However, the experience seems to be so pervasive amongst anthropologists who are using computer-based modeling of any variety that I am inclined to revise to a stronger claim. There is a question as to why.
I suspect that it is not simply the formalization that is responsible for these insights, but rather formalization for the purpose of instantiation. Because of the nature of computer programs, the mode of expression is always in terms of instantiation: transcending from information, structures and principles to enactment. Instantiation 'flattens' irregularities, incompatibilities and conflicts because enactment requires that something must happen, even if we don't understand why. By investigating why we uncover problems with our analysis, or simply learn that there are intrinsic conflicts that end up accounting for variation in results. Perhaps this effect is part of the appeal of interpretive anthropology, for that is all about creating instantiations.
The contributions in this issue demonstrate that, for a variety of reasons, computer-based methods have the capacity to advance anthropology. Four of the authors are early to early-mid career, and I beleive we will find more and more younger anthropologists using computers for communication, collaboration, fieldwork and analysis who will re-configure anthropology for the twenty-first century.
Notes

1.
1 Borofsky considered this to be a relatively low level of collaboration between subfields, though he was seeking evidence for a more organic holism than I am concerned with here. I am preparing a network analysis of the entire corpus of AAA articles with respect to citations. 2.
2 Though not as radical as that advocated by some anthropologists developing a research method from what used to be called 'going native '. 3. 
